Artificial retreats or refuges (ARs) provide a useful method for sampling lizards and a possible means of restoring habitat to aid population persistence. Previous research suggests that preferences for ARs may vary among species and between different designs. To test these ideas further, we examined the influence of thermal and structural characteristics on use of three types of ARs by the nocturnal common gecko (Hoplodactylus maculatus) and diurnal McCann's skink (Oligosoma maccanni), two lizards endemic to New Zealand. The field study confirmed that the three ARs (triple-layered Onduline, triple-layered iron, solid concrete) differed in retreat-site temperatures provided during each of three seasons (winter, spring and summer). In their top spaces, Onduline ARs were the warmest by day, coolest by night, and thus displayed the largest diel variations in temperature. In the laboratory, common geckos showed a significant preference for Onduline whether ARs were exposed to a radiant overhead heat source or not, whereas skinks did not display any preference among the three types of ARs regardless of heating. The three types of ARs provided field temperatures within the thermal preference range of both species (data obtained from the literature) but only for the top spaces of the ARs and only during summer. Onduline was the only AR to consistently provide the temperatures preferred by pregnant females. Although this study suggests that structural properties alone may be sufficient to explain the preference of geckos for triple-layered Onduline stacks, it does not eliminate the possibility that attractive thermal properties also contribute. Long-term studies are needed to test the effects of artificial refuge supplementation on reptiles, and on their predators and competitors.
Introduction
Anthropogenic activities continue to degrade and modify natural habitats for wildlife around the world. One possible way of reducing the loss is by enhancing the environment with artificial retreats (Webb and Shine, 2000; Souter et al., 2004) . This practice is widely used to assist reintroductions or population maintenance for birds and mammals (Smith and Belthoff, 2001; Spring et al., 2001) . Artificial retreats are also used as a research instrument, for example in characterizing habitats or assisting in population monitoring (DeGraaf and Yamasaki, 1992; Schlesinger and Shine, 1994; Spring et al., 2001) . However, to date the design and value of artificial retreats have received only limited attention in reptiles (but see Webb and Shine, 2000; Lettink and Cree, 2007; Arida and Bull, 2008) .
Reptiles appear to be highly selective when choosing retreat sites, evaluating multiple aspects of their habitat and making relatively subtle choices among available retreat sites based on their structural and thermal features, the presence of conspecifics and/or competitors, and the perceived risk of predation (Schlesinger and Shine, 1994; Cooper et al., 1999; Langkilde and Shine, 2004 ). Temperature is a major factor governing the choice of natural and artificial retreat sites by reptiles (Schlesinger and Shine, 1994; Downes and Shine, 1998; Shah et al., 2004) . Selection of a thermally suitable retreat site, where animals spend long periods of time, may be especially important for ectotherms because of their temperature-dependent behavioural and physiological processes (e.g., locomotion, digestion, growth rate, reproduction; Webb and Shine, 2000). Geckos and snakes generally choose retreat sites (e.g., under pavers, rocks, stones) that provide temperatures within the range of their preferred body temperature (Webb and Shine, 2000; Kearney, 2002) . Preferred body temperature (PBT; also known as selected body temperature, T sel ) is the temperature chosen by the animal in a laboratory thermal gradient (Rock et al., 2000) . Lizards tend to select rocks or crevices as a function of retreat size, width, depth or exposure (sun/shade), all factors that are likely to influence thermal characteristics (Webb and Shine, 2000; Kearney, 2002; Shah et al., 2004; Goldsbrough et al., 2006) . Two other major factors influencing retreat-site selection in reptiles are social interactions and predator avoidance (Downes and Shine, 1998; Cooper et al., 1999; Amo et al., 2004; Langkilde and Shine, 2004) . For example, in the velvet gecko (Oedura lesueurii), the dominant larger males occupied the best retreat site that did not contain the scent of a predator, forcing smaller males to use less suitable retreat sites (Downes and Shine, 1998; Webb and Shine, 2000; Kondo et al., 2007) . In some cases, the desire to avoid predators may be greater than the need to maximise thermoregulatory opportunities (Downes and Shine, 1998; Amo et al., 2004) .
Our study is a continuation of previous work examining the use of artificial retreats (hereafter, ARs) by two New Zealand lizards: the nocturnal common gecko (Hoplodactylus maculatus) and diurnal McCann's skink (Oligosoma maccanni; Lettink and Cree, 2007) . Previous research by Lettink and Cree (2007) assessed the relative use of three types of ARs by lizards living in grazed coastal shrubland on Banks Peninsula (Canterbury, New Zealand). In that study, ARs consisted of a triple-layered stack of Onduline sheets, a triple-layered stack of corrugated iron sheets and a concrete roofing tile. Onduline is a tough, lightweight roofing product
